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PROGRAMMABLE TERMINATION FOR 
INTEGRATED CIRCUITS 

BACKGROUND OF THE INVENTION 

The present invention relates in general to electronic 
circuits and, more particularly, to logic circuits. 
Many logic family applications have logic devices that 

operate Within a mixed signal environment. The logic 
devices have logic drivers that may communicate With a 
logic receiver of a different logic family type. Typically, 
different logic family devices communicate With each other 
using translators to convert, for example, an ECL signal 
from the logic driver to a CMOS signal received at the logic 
receiver. A different type of translator is required for each 
type of logic driver and logic receiver used Within the mixed 
signal environment. In addition, systems usually have an 
external termination scheme on an interconnect transmission 
line betWeen the logic driver and logic receiver so the logic 
receiver circuit is terminated to receive the speci?c logic 
driver family type. The termination is a resistance that 
provides a termination for the logic device through to a 
voltage source Vtt. The voltage source Vtt is typically 
different for each logic family application. The resistance is 
typically chosen to equal the impedance of the interconnect 
transmission line to help reduce interconnect signal distor 
tion. It is more of an advantage to have terminations as close 
as possible to the logic receiver circuit to help reduce 
interconnect signal distortion even more. Also, prior art 
termination schemes typically require different termination 
connections are used for each type of logic family device. 
For example, to use an ECL logic device requires a 50 ohm 
termination to a Vtt voltage source. A CML logic device may 
require termination through a resistance to a different volt 
age source. Most prior art logic family devices also have the 
termination resistors hard-Wired to a circuit board making it 
dif?cult to change terminations for different logic family 
applications. 

Hence, it is desired to have a logic receiver circuit that is 
programmable to alloW the logic receiver circuit to commu 
nicate With different logic family driver circuits. 
Furthermore, it is desirable to have the terminations internal 
to the logic receiver circuit package so the terminations are 
close to the receiving circuit to help eliminate transmitted 
signal noise. The invention disclosed herein Will address the 
above problems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a driver and receiver 
circuit in a differential con?guration; 

FIG. 2 is a schematic diagram of a driver and receiver 
circuit in a single-ended con?guration; 

FIG. 3 is a schematic diagram of a driver and receiver 
circuit in a modi?ed single-ended con?guration; 

FIG. 4 is a schematic diagram of a driver and receiver 
circuit in a differential con?guration With driver circuit 
terminations; and 

FIG. 5 is a schematic diagram of a receiver circuit 
shoWing semiconductor and package connections. 

DETAILED DESCRIPTION OF THE PREFERED 
EMBODIMENT 

FIG. 1 illustrates an embodiment of a driver circuit and a 
receiver circuit system used in a differential con?guration. 
The differential con?guration receives a logic input signal at 
driver circuit 10. Driver circuit 10 is a device from a typical 
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2 
logic family, e.g. ECL, CML, LVDS, CMOS, and TTL, or 
can be an analog driver circuit. The primary purpose of 
driver circuit 10 is to provide a signal boost for the logic 
input signal. At the output to driver circuit 10 is differential 
line 12 Which transmits a differential signal from driver 
circuit 10 to receiver package 14. Receiver package 14 is a 
semiconductor package housing receiver circuit 16. VCC and 
VEE are poWer supply potentials to receiver package 14 
providing poWer to receiver circuit 16. Receiver circuit 16 
receives a differential input signal on differential line 12 and 
provides a logic output signal. Receiver circuit 16 is typi 
cally a differential receiver circuit ampli?er manufactured as 
a semiconductor die. Receiver circuit 16 and receiver pack 
age 14 are an integrated receiver circuit. 

Differential line 12 is terminated With load element 18 and 
load element 20. Load element 18 is connected to con?gu 
ration pin 24 and load element 20 is connected to con?gu 
ration pin 22. Load elements 18, 20 are resistors contained 
Within receiver package 14 having a resistance of 50, 75, or 
100 ohms. Con?guration pins 22, 24 are external pins 
connected to receiver package 14 and are programmable so 
receiver circuit 16 can communicate With different logic 
family drivers. To program con?guration pins 22, 24, the 
pins are terminated using a con?guration Which is dependent 
on the desired logic family application. The con?guration of 
receiver circuit 16 is controlled by connecting con?guration 
pin 22 (VA) and con?guration pin 24 (VB) as folloWs. 

ECL: VA = VB = VCC — 2 volts 

CML: VA = VB = VCC 
LVDS: VA connected to VB 

For example, to terminate receiver circuit 16 for an ECL 
application requires con?guration pin 22 (VA) and con?gu 
ration pin 24 (VB) are connected to receive con?guration 
signal, VCC—2 volts. To terminate receiver circuit 16 for an 
CML application requires con?guration pin 22 (VA) and 
con?guration pin 24 (VB) are connected to to receive con 
?guration signal, VCC. LVDS termination for receiver circuit 
16 requires con?guration pin 22 (VA) and con?guration pin 
24 (VB) are connected together. Termination of the con?gu 
ration pins 22, 24 is done external to receiver package 14. 

FIG. 2 illustrates an embodiment of a driver circuit and a 
receiver circuit system used in a single-ended con?guration. 
The single-ended con?guration receives a logic input signal 
at driver circuit 30. Driver circuit 30 is a device from a 
typical logic family, e.g. ECL, CML, LVDS, CMOS, and 
TTL, or can be an analog driver circuit. Driver circuit 30 
provides a signal boost for the logic input signal. Line 36 is 
connected to the output of driver circuit 30 to transmit a 
signal from driver circuit 30 to receiver package 32. 
Receiver package 32 is a semiconductor package for 
receiver circuit 34. VCC and VEE are poWer supply potentials 
to receiver package 32 providing poWer to receiver circuit 
34. Receiver circuit 30 is typically a differential receiver 
circuit ampli?er manufactured as a semiconductor die. 
Receiver circuit 30 and receiver package 32 are an inte 
grated receiver circuit. 

Receiver circuit 34 receives tWo input signals: an infor 
mation signal from driver circuit 30 on terminal 36, and 
control signal IN on terminal 37. Receiver circuit 34 is 
terminated at terminal 36 With load element 40, and at 
terminal 37 With load element 38. Load element 38 is 
connected to con?guration pin 44 and load element 40 is 
connected to con?guration pin 42. Load elements 38, 40 are 
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resistors contained Within receiver package 32 having a 
resistance of 50, 75, or 100 ohms. Con?guration pins 42, 44 
are external pins connected to receiver package 32 and are 
programmable so receiver circuit 34 can communicate With 
different logic family drivers. Con?guration pins 42, 44 are 
programmed by terminating the pins using a con?guration 
Which is dependent on the desired logic family application. 
The con?guration of receiver circuit 34 is controlled by 
connecting con?guration pin 42 (VC) and con?guration pin 
44 (VD) as folloWs. 

ECL: VC = VCC — 2 volts 

VD = open 

IN = VBB 

VC = open 

VD = open 

IN = VCdZ 

VC = open 

VD = open 
IN = 1.5 volts 

CMOS: 

VBB is typically the middle of an output sWing to an ECL 
output. To terminate receiver circuit 34 for an ECL appli 
cation requires con?guration pin 42 (VC) is connected to 
receive con?guration signal, VCC—2, con?guration pin 44 
(VD) is devoid of a con?guration signal, ie is left open, and 
terminal 37 is connected to receive control signal, VBB. To 
terminate receiver circuit 34 for a CMOS application 
requires con?guration pin 42 (VC) and con?guration pin 44 
(VD) are devoid of a con?guration signal, and terminal 37 is 
connected to receive control signal, VCC/2. TTL termination 
for receiver circuit 34 requires con?guration pin 42 (VC) and 
con?guration pin 44 (VD) are devoid of a con?guration 
signal, and terminal 37 is connected to receive control 
signal, 1.5 volts. Termination of the con?guration pins 42, 
44 is done external to receiver package 32. 

FIG. 3 illustrates an embodiment of a driver circuit and a 
receiver circuit system used in a modi?ed single-ended 
con?guration. The single-ended con?guration receives a 
logic input signal at driver circuit 50. Driver circuit 50 is a 
device from a typical type of logic family, e.g. ECL, CML, 
LVDS, CMOS, and TTL, or can be an analog driver circuit. 
Driver circuit 50 provides a signal boost for the logic input 
signal. Receiver package 52 receives a drive signal on line 
56 from driver circuit 50. Receiver package 52 is a semi 
conductor package for receiver circuit 54. VCC and VEE are 
poWer supply potentials to receiver package 52 providing 
poWer to receiver circuit 54. Receiver circuit 54 is termi 
nated With load element 58 Which is connected to con?gu 
ration pin 60. Load element 58 is a resistor contained Within 
receiver package 52 having a resistance of 50, 75, or 100 
ohms. Con?guration pin 60 is an external pin connected to 
receiver package 52 that is programmable so receiver circuit 
54 can communicate With different logic family drivers. 
Con?guration pin 60 is programmed by terminating the pin 
using a con?guration Which is dependent on the desired 
logic family application. The con?guration of receiver cir 
cuit 54 is controlled by connecting con?guration pin 60 (V5) 
as folloWs. 

ECL: VE = VCC — 2 

CML: VE = VCC 
LVDS: VE = open 

To terminate receiver circuit 54 for an ECL application 
requires that con?guration pin 60 (V5) is connected to 
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4 
receive con?guration signal, VCC—2. For a CML application, 
receiver circuit 54 is terminated With con?guration pin 60 
(V5) connected to receive con?guration signal, VCC. LVDS 
termination for receiver circuit 54 requires that con?guration 
pin 60 (V5) be left open. Termination of the con?guration 
pin 60 is done external to receiver package 52. 

FIG. 4 illustrates a differential con?guration similar to 
FIG. 1, except termination is done on driver package 70. 
Driver circuit 72 is terminated at load element 74 and load 
element 76. Load element 74, 76 are resistors contained 
Within driver package 70 having a value of 50, 75, or 100 
ohms. Con?guration pin 78 and con?guration pin 80 are 
con?gured similar to table shoWn for the differential con 
?guration in FIG. 1. Driver circuit 72 provides an output 
signal on differential line 82 to receiver circuit 84. 

FIG. 5 illustrates a detailed schematic of the differential 
con?guration in FIG. 1. Semiconductor package 90 houses 
a leadframe 92 With metal leads similar to lead 94 Which 
provide input and output signals. The input and output 
signals consist of differential input logic signals 1N1, and 
1N2, differential output logic signals OUTl, and OUT2, 
poWer supply signals VCC and VEE, and con?guration sig 
nals VA and VB on con?guration pins 97, 99 respectfully. 
Semiconductor die 96 is attached to ?ag 98 Which is attached 
to leadframe 92. Bond Wire 100 is attached to bond pad 102 
on semiconductor die 96 to provide electrical contact to 
bond pad 104 for the V55 signal. All other input and output 
signals have the same bond Wire con?guration to provide 
electrical contact. The Wire bonding technology used is 
typically a bump type technology or a ball grid array (BGA) 
technology. The differential con?guration typically has dif 
ferential ampli?er 106 for receiver circuit 16 of FIG. 1. Load 
elements 108, 110 are connected to bond pads 112, 114 
respectfully to provide an electrical connection to con?gu 
ration signals VB and VA. The differential signal from logic 
circuit 10 of FIG. 1 is received at lead 119 (1N1) and lead 117 
(1N2) Which has electrical contact to bond pads 118, 116 on 
semiconductor die 96, and to differential ampli?er 106. The 
logic output signal from receiver circuit 16 of FIG. 1 is 
coupled from differential ampli?er 106, electrical contact is 
made to bond pads 120, 122 on semiconductor die 96, and 
the signals are coupled to leads 121. (OUTl) and 94 (OUT2) 
respectfully. PoWer supply is received at leads 125 (VCC) 
and 126 (VEE) making electrical contact to differential 
ampli?er 106 through bond pads 124, 102 respectively. 
An alternative method to provide termination to any of the 

above embodiments is to use a sWitch betWeen the termi 
nation (load) elements and the (con?guration) termination 
signals. For example, FIG. 1 has external (con?guration) 
termination pins 22, 24 Which are con?gured to receive 
different termination signals depending on the logic family 
application. A sWitch can be used to programmably connect 
termination pins 22, 24 to VCC—2 for an ECL logic family 
application, or to VCC for a CML logic family application. 
The sWitch can provide programmability for the termination 
signals to any of the previous con?gurations outlined herein. 

Thus, a technique for generating multiple input termina 
tion options on a single integrated circuit is disclosed. A 
receiver circuit is programmable to con?gure different ter 
mination connections Which alloW the receiver circuit to 
communicate With a driver circuit from a different logic 
family. The receiver circuit has at least one external con 
?guration pin that is con?gured to provide the necessary 
termination for the type of logic family driver circuit used. 
The con?guration pin is external to a semiconductor pack 
age housing the receiver circuit. Having con?guration pins 
external to the semiconductor package provides for easy 
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portability among different logic families, and easy termi 
nation options Which require no additional translators to 
operate a mixed logic family system. 
What is claimed is: 
1. An integrated logic circuit having a differential input 

receiving a differential signal, comprising: 
a receiver having ?rst and second inputs coupled for 

receiving the differential signal; 
a semiconductor package for housing the receiver, having 

?rst and second pins respectively coupled to the ?rst 
and second inputs of the receiver, and a supply pin 
coupled to the receiver for providing a poWer supply 
potential; 

a ?rst termination element housed in the semiconductor 
package and coupled betWeen the ?rst input of the 
receiver and a ?rst programmable con?guration pin of 
the semiconductor package; and 

a second termination element housed in the semiconduc 
tor package and coupled betWeen the second input of 
the receiver and a second programmable con?guration 
pin of the semiconductor package, Wherein the ?rst and 
second programmable con?guration pins receive ?rst 
and second termination signals to con?gure termination 
for the logic circuit. 

2. The integrated logic circuit of claim 1, Wherein the ?rst 
and second termination elements comprise resistors. 

3. A method of con?guring a receiver circuit using ?rst 
and second con?guration signals, and receiving ?rst and 
second input signals to the receiver circuit, comprising: 

coupling an information signal on the ?rst input to the 
receiver circuit; 

coupling a control signal on the second input to the 
receiver circuit; 

providing a ?rst programmable con?guration pin of a 
semiconductor package housing the receiver circuit; 

connecting a ?rst load element betWeen the ?rst input of 
the receiver circuit and the ?rst programmable con?gu 
ration pin; 

providing a second programmable con?guration pin of a 
semiconductor package housing the receiver circuit; 
and 

connecting a second load element betWeen the second 
input of the receiver circuit and the second program 
mable con?guration pin. 

4. The method of claim 3, Wherein the ?rst and second 
programmable con?guration pins receive a con?guration 
selected from the group consisting of the ?rst con?guration 
signal, the second con?guration signal, and devoid of the 
?rst and second con?guration signals. 

5. The method of claim 3, Wherein the second input 
receives a control signal selected from the group consisting 
of a ?rst control signal, a second control signal, and a third 
control signal. 

6. An integrated circuit, comprising: 
a semiconductor package having ?rst and second pins 

respectively adapted for receiving ?rst and second data 
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signals, third and fourth pins for respectively receiving 
?rst and second termination signals, and a supply pin 
coupled for receiving a poWer supply voltage; and 

a semiconductor die housed in the semiconductor package 
for operating from the poWer supply voltage, and 
having a ?rst load element coupled betWeen the ?rst 
and third pins to terminate the ?rst data signal, and a 
second load element coupled betWeen the second and 
fourth pins to terminate the second data signal. 

7. The integrated circuit of claims 6, Wherein the ?rst and 
second load elements are resistors. 

8. The integrated circuit of claim 6, Wherein the semi 
conductor die includes a receiver circuit having ?rst and 
second inputs coupled to the ?rst and second pins, respec 
tively. 

9. The integrated circuit of claim 6, Wherein the semi 
conductor die includes a driver circuit having ?rst and 
second outputs coupled to the ?rst and second pins, respec 
tively. 

10. The integrated circuit of claim 6, Wherein the ?rst data 
signal is from a ?rst logic family, and the third pin is coupled 
for receiving a ?rst termination voltage characteristic of the 
?rst logic family. 

11. The integrated circuit of claim 10, Wherein the second 
data signal is from a second logic family, and the fourth pin 
receives a second termination voltage of the second logic 
family. 

12. A method of operating an integrated circuit, compris 
ing the steps of: 

applying ?rst and second logic signals to ?rst and second 
pins, respectively, of a semiconductor package of the 
integrated circuit; and 

loading the ?rst and second logic signals With ?rst and 
second load elements, respectively, of the integrated 
circuit, Where the ?rst and second load elements are 
coupled to third and fourth pins of the semiconductor 
package to provide a programmable termination for the 
?rst and second logic signals. 

13. The method of claim 12, Wherein the ?rst and second 
logic signals function as a differential signal and the third 
and fourth pins are for coupling together to terminate the 
differential signal. 

14. The method of claim 12, Wherein the ?rst and second 
logic signals are speci?ed in accordance With ?rst and 
second logic families and the third and fourth pins are 
coupled to ?rst and second con?guration signals of the ?rst 
and second logic families, respectively. 

15. The method of claims 14, Wherein the ?rst and second 
logic signals are ECL signals referenced to a supply voltage, 
and the ?rst and second con?guration signals have values 
equal to the supply voltage minus about tWo volts. 

16. The integrated logic circuit of claim 12, further 
comprising the step of applying a poWer supply voltage to a 
?fth pin of the semiconductor package to bias the integrated 
circuit. 
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